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Background: This study was designed to compare the effect of dexmedetomidine and remifentanil used in anesthetic 
induction on hemodynamic change after direct laryngoscopy and tracheal intubation. 

Methods: A total of 90 ASA class 1 or 2 patients were randomly assigned to one of 3 groups to receive one of the 
following treatments in a double-blind manner: normal saline (Group C, n = 30), dexmedetomidine 1 ug/kg (Group 
D, n = 30), remifentanil 1 ug/kg (Group R, n= 30). Anesthesia was induced with propofol 2 mg/kg and rocuronium 
0.6 mg/kg and maintained with 2 vol% sevoflurane and 50% nitrous oxide in oxygen. In group D, dexmedetomidine 
1 ug/kg was infused for 10 min before tracheal intubation. Patients in group R was received 1 ug/kg of remifentanil 1 
minute before tracheal intubation. The systolic blood pressure, diastolic blood pressure and heart rate were recorded 
from entrance to operation room to 5 min after tracheal intubation. 

Results: The percent increase in systolic and diastolic blood pressure due to tracheal intubation in group D and R 
were significantly lower than that of group C (P < 0.05). The heart rate 1 min after tracheal intubation was lower in 
groups R and D than in the group C (P < 0.05). 

Conclusions: In healthy normotensive patients, the use of dexmedetomidine during anesthetic induction suppressed 
a decrease in blood pressure due to anesthetic induction and blunted the hemodynamic responses to endotracheal 
intubation. (Korean J Anesthesiol 2012; 63: 124-129) 
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Introduction 

Laryngoscopy manipulation and endotracheal intubation, 
for anesthetic induction, increases the release of catecholamine 
by stimulating the sympathetic nervous system, which results in 
the elevation of blood pressure, heart rate, and arrhythmia [1,2]. 
This response could lead to severe situations like myocardial 
ischemia for patients who have risk factors of hypertension and 
ischemic heart diseases [3]. For these reasons, local anesthetics, 
beta blockers, and opioids have been used in order to prevent 
changes in the cardiovascular system when endotracheal 
intubation is carried out [4-6]. 

Fentanyl, sufentanil and other opioid agents have been 
studied to prevent cardiovascular changes due to interventions 
associated with anesthesia. However, remifentanil, the most 
recently introduced opioid, serves as an adequate opioid due to 
a small volume of distribution, and its rapid clearance in cases 
of endotracheal intubation; in which dynamic hemodynamic 
changes can occur within a short period of time [7] . 

Clonidine, which is an alpha-2 agonist, is known to decrease 
the reaction of the sympathetic nervous system and inhibit 
cardiovascular changes against adverse actions [8,9]. The 
recently introduced alpha-2 agonist, dexmedetomidine, is a 
more effective alpha-2 agonist than clonidine. The ratio of a2 : al 
for dexmedetomidine is 1,620 : 1, which is higher than clonidine, 
where the ratio is 220 : 1. In addition, dexmedetomidine is 
faster acting than clonidine [10]. In addition, some studies 
have reported that dexmedetomidine reduces hemodynamic 
changes during anesthetic induction and surgery [11,12]. There 
have been few studies that have compared dexmedetomidine 
and other existing drugs. In this regard, the authors carried out 
this study to investigate the effects of dexmedetomidine and 
remifentanil on the hemodynamic changes, when endotracheal 
intubation is performed with a laryngoscope. 

Materials and Methods 

For this study, 90 adult patients varying in ages from 18 to 
60 years old, who were further categorized by one and 2 of the 
American Society of Anesthesiologists class, were targeted. After 



Table 1. Demographic Data 





Group D (n = 30) 


Group R (n = 30) 


Group C (n = 30) 


Sex (M/F) 


15/15 


15/15 


15/15 


Age (yr) 


37.8 ± 11.3 


37.8 ± 11.7 


36.0 ± 12.4 


Weight (kg) 


63.9 ±9.8 


63.6 ± 10.7 


62.5 ± 11.8 


Height (cm) 


166.3 ±7.2 


165.3 ±7.9 


166.9 ±8.9 



Values are mean ± SD or number of patients. There was no significant 
difference among groups. Group D: dexmedetomidine 1 ng/kg, 
Group R: remifentanil 1 |rg/kg, Group C: normal saline. 



the clinical research ethics committee at our hospital approved 
this study, we explained the aim and the method of this study to 
patients during a preanesthetic visit. We excluded patients who 
had cardiovascular, neurologic, respiratory, and liver diseases, or 
who were morbidly obese. If patients who were unable to maintain 
an airway or attempted endotracheal intubation more than twice 
were also excluded. The patients were randomly assigned into 
group C (normal saline), group D (dexmedetomidine), or group R 
(remifentanil). There were no statistically significant differences in 
gender, age, height, or weight between the groups (Table 1). 

All patients had been fasting for more than 8 hours before 
surgery, and they were not premedicated in an effort to 
reduce errors caused by drug interactions or the presence 
of a cardiovascular response. After entering the operating 
room, patients were attached to an EKG, a pulse oxymeter, an 
automated noninvasive pressure device, or BIS (bispectral 
index) to screen their vital signs. After evaluating their initial 
vital signs, 1 ug/kg of dexmedetomidine was administered to 
the patients in group D for a 10 min time period, and the same 
volume of saline was injected to the patients in groups R and D. 
Pre-oxygenation was performed with 100% oxygen, and 2 mg/kg 
of propofol was administered over the course of 30 seconds to 
the patients in all groups, 6 min after evaluating their initial vital 
signs. We injected rocuronium (0.6 mg/kg) after confirming a 
lack of response to voice and a loss of eyelid reflex. 

Patients in group R received 3 ml of remifentanil (1 ug/ 
kg) mixed with saline solution, 1 minute before endotracheal 
intubation, and the same volume of saline solution was 
intravenously injected to patients in group D and the control 
group. One minute after the injections of medication, we 
carried out endotracheal intubation with a laryngoscope, and 
evaluated the systolic and diastolic blood pressure, as well as 
heart rate per minute for the duration of 5 min after performing 
the intubation. An anesthesiologist, who did not know what 
kind of medication was being administered, performed the 
endotracheal intubation in each patient and maintained the 
anesthesia with 2 vol% sevoflurane and 50% nitrous oxide, after 
intubation. 

According to Zhang and Sun [13], changes in the systolic 
blood pressure after an intubation procedure was 6 on average, 
and the standard deviation 10, when remifentanil was utilized. 
Menda et al. [14] showed that no significant difference was 
found between group D and the control group, 5 min after the 
intubation. 

Consequently, we assumed that the changes in systolic blood 
pressure would be 6 on average, with a standard deviation of 
12, as well as a revised level of significance in order to compare 
the 3 treatment groups. Based on a statistical power of 80% 
and a significance level of 0.05, 26 patients in each group were 
selected to perform the research. Given a dropout rate, an 
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additional 30 subjects were included in each group. 

We compiled statistics on the evaluated data using SPSS 
version 18.0 (SPSS Inc, Chicago, IL, USA), and marked the 
results with ± standard deviation. With a one way ANOVA, we 
analyzed the demographic data and evaluated the data for 
each group. The blood pressure and heart rate in each group 
were evaluated by repeated measures of ANOVA, and post 
hoc analysis was performed with the Scheffe's test. When the 
results were P < 0.05, we assessed them as significant statistical 
numbers. 
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Fig. 1. Changes of systolic blood pressure from baseline to 5 min after 
tracheal intubation. Group D: dexmedetomidine (1 |jg/kg), Group R: 
remifentanil (1 (jg/kg), Group C: normal saline, SBP: systolic blood 
pressure, *P < 0.05 compared with Group R, f P < 0.05 compared 
with Group R and C, f P < 0.05 compared with baseline. 



Results 

The systolic and diastolic blood pressure, and the heart 
rate, within each group that was evaluated after entering the 
operating room, showed no considerable differences. Further- 
more, the patients in this study did not develop hypotension 
or bradycardia, which may have required further treatment 
procedures. 

When it came to blood pressure, the diastolic blood pressure 
in group D was significantly higher than that of group C, 
which started 4 min after the infusion of dexmedetomidine, 
and 8 min later, the diastolic blood pressure in group D was 
significantly higher than, not only group C, but that of group 
R. The systolic and diastolic blood pressure in group D were 
significantly higher than that of both group D and group C at 10 
min, immediately before endotracheal intubation. The systolic 
and diastolic blood pressure in group R, immediately after the 
intubation, was lower than the other 2 groups. In addition, the 
systolic blood pressure and diastolic blood pressure in group 
D were lower than those of group C, which was found not to be 
statistically significant (Fig. 1 and 2). 

The heart rate in group D was significantly lower than other 
groups starting at 4 min after the infusion of dexmedetomidine 
to 10 min immediately before endotracheal intubation. After the 
intubation, the heart rate in group C remained significantly high 
compared to the other groups, but there were no significant 
differences between groups R and D (Fig. 3). 

The systolic blood pressure and diastolic blood pressure 
in group R showed a significant decrease immediately before 
the intubation, and only the systolic blood pressure in group 
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Fig. 2. Changes of diastolic blood pressure from baseline to 5 min 
after tracheal intubation. Group D: dexmedetomidine (1 |jg/kg), 
Group R: remifentanil (1 |jg/kg), Group C: normal saline, DBP: 
diastolic blood pressure, *P < 0.05 compared with Group R, P < 0.05 
compared with Group D, * P < 0.05 compared with baseline. 
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Fig. 3. Changes of heart rate from baseline to 5 min after tracheal 
intubation. Group D: dexmedetomidine (1 |rg/kg), Group R: remi- 
fentanil (1 |rg/kg), Group C: normal saline, HR: heart rate, *P <0.05 
compared with Group D, f P < 0.05 compared with Group D and 
Group R, f P < 0.05 compared with baseline. 
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Table 2. Hemodynamic Changes after Tracheal Intubation 






v r 1 \ 1 u I f l ' 
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(n = 30) 


(n = 30) 


(n = 30) 


SBP 


1 min before tracheal intubation 


133.5 ± 22.4 


116.5 ± 16.4 


116.1 ±23.6 




1 min after tracheal intubation 


153.1 ±21.6 


127.2 ±24.2 


160.9 ±17.6 




Percentile change 


14.6% 


9.2% 


38.6%* 


DBP 


1 min before tracheal intubation 


86.3 ±16.4 


68.2 ± 14.4 


70.0 ± 19.0 




1 min after tracheal intubation 


99.9 ±21.4 


78.3 ±16.4 


110.6 ±15.8 




Percentile change 


15.7% 


14.8% 


58.0%* 


HR 


1 min before tracheal intubation 


57.4 ± 11.0 


73.2 ± 13.2 


79.3 ± 16.0 




1 min after tracheal intubation 


74.9 ± 16.4 


82.6 ± 15.4 


105.1 ±14.4 




Percentile change 


30.4% 


12.8% 


32.6% f 



Values are mean ± SD. Group D: dexmedetomidine 1 ug/kg, Group R: remifentanil 1 ug/kg, Group C: normal saline. SBP: systolic blood 
pressure, DBP : diastolic blood pressure, HR: heart rate, *P < 0.05 compared with Group R and D, + P < 0.05 compared with Group R. 



C significantly decreased when compared to the baselines for 
each of the groups. However, the diastolic blood pressure in 
group D, actually increased during the same period and the 
HR, in only group D, significantly decreased. No significant 
difference was found between the other two groups. The 
systolic blood pressure, diastolic blood pressure, and heart rate, 
among all 3 groups, significantly increased immediately after 
endotracheal intubation, but the increasing range of blood 
pressure in group C was considerably wider than that of the 
other 2 groups. Group C showed a significant increase in range 
of heart rate in comparison to group D (Table 2). 

Discussion 

This study is designed to compare the effect of preventing 
cardiovascular response of dexmedetomidine to that of remi- 
fentanil, which is known to reduce cardiovascular response 
during endotracheal intubation. The latter finding is based on 
measurements from other studies. 

The sympathetic nervous system is provoked by insertion 
of a laryngoscope and by endotracheal intubation, which can 
lead to severe tachycardia, hypertension, or arrhythmia [1]. As 
a result, anesthesiologists have been concerned about reducing 
the reduction of these hemodynamic changes and thus have 
begun their studies. 

Remifentanil is analogous to the fentanyl structure and is 
a strong u receptor agonist. It is useful in situations requiring 
endotracheal intubation and in cases in which severe 
stimulation may occur within a short- time. In addition, it can be 
infused on a continuous basis, since it is rarely accumulated in 
the body due to its rapid action and metabolism [7]. 

Lee et al. [15] reported that 1 ug/kg of remifentanil was 
an optimal dose to attenuate hemodynamic changes, when 
thiopental and sevoflurane are used for anesthesia. Min et al. 
[16] also found that 1 ug/kg of remifentanil successfully pre- 
vented hemodynamic fluctuations without any further com- 



plications after rapid sequence induction. Some complications 
of remifentanil were reported; unexpected hypotension, 
bradycardia, hypoventilation, and muscle rigidity could occur 
during endotracheal intubation [16]. In our study, 1 ug/kg of 
remifentanil was administered. As a result, blood pressure was 
maintained below the baseline during the period of anesthetic 
induction, and hypotension or bradycardia, which may appear 
during the treatment, did not occur. 

Dexmedetomidine is a very effective alpha-2 agonist and 
reportedly effective in stabilizing the cardiovascular system, 
as well as reducing the requirements for analgesics, sedatives, 
and anesthetics. Segal et al. [17] reported that the requirement 
for halothane decreased in cases where dexmedetomidine 
was used, and Aho et al. [18] stated that the requirement for 
isoflurane decreased up to 90% in a dose dependent manner. 

In addition, Aantaa et al. [19] found that the dose of thio- 
pental sodium, which was used in inducing anesthesia for the 
group injected with dexmedetomidine before anesthesia, was 
significantly lower compared to the control group. Dutta et al. 
[20] reported that the requirement of the anesthetics for a group 
injected with dexmedetomidine was smaller in the study where 
propofol was used for anesthetic induction. 

Endotracheal intubation increases the concentration of 
catecholamine in the blood by stimulating the sympathetic 
nervous system, which results in an increase in heart rate and 
blood pressure [1]. Dexmedetomidine is known to decrease 
the concentration of catecholamine and in particular, nore- 
pinephrine in the blood, and inhibits the secretion of 
catecholamine against a noxious stimulus [21,22]. In addition, 
recent studies have reported that dexmedetomidine injected 
before performing endotracheal intubation improves hemo- 
dynamic changes. Jaakola et al. [11] found that the maximal 
blood pressure and heart rate in the group injected with 
0.6 ug/kg of dexmedetomidine before anesthesia, were 
significantly lower than those of the control group; furthermore, 
Lawrence and De Lange [12] reported that the maximal blood 
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pressure and heart rate in the group injected with 2 ug/kg of 
dexmedetomidine were considerably lower than those of the 
control group. 

Substantial research has occurred that has tested a dose of 
0.5 to 2 |ig/kg of dexmedetomidine by injection, but Sagiroglu 
et al. [23] found that 1 ug/kg of dexmedetomidine was more 
effective than 0.5 |ig/kg of the same medication. In this regard, 
1 ug/kg of dexmedetomidine was injected and the heart rate 
was significantly lower than the control group at 4 min after 
its injection. The systolic blood pressure and diastolic blood 
pressure, immediately after endotracheal intubation, were low, 
but they were not statistically considerable. 

Kunisawa et al. [24] reported that an injection of dexmedeto- 
midine inhibits a decrease in blood pressure caused by 
the anesthetics, and so postulated that it may be the result 
of vasoconstriction caused by the alpha-2 receptor in the 
vascular smooth muscle. The report stated that blood pressure 
temporarily increases one minute after an injection with a 
loading dose of dexmedetomidine, and reaches its peak at 3 
min. When dexmedetomidine is used in a combination with 
anesthetics, it reportedly prevents further drops in blood 
pressure and rather inhibits it [25]. 

Hall et al. [26] found that biphasic cardiovascular changes, 
where blood pressure decreased followed by a momentary 
rise in blood pressure after an injection of dexmedetomidine, 
occurred after constant injections of dexmedetomidine. 
They reported that an insignificant rise in blood pressure had 
continuously been exhibited for 10 min after an initial injection 
of dexmedetomidine, and the heart rate decreased significantly. 
The medication takes some time to attach to receptors in the 
vascular smooth muscle and to circulate towards the central 
nervous system in order to suppress the sympathetic nervous 
system. 

In this study, blood pressure, after an injection of dexme- 
detomidine, was relatively high compared to the other 2 groups, 
and changes in blood pressure after the injection of anesthetics 
were minor. Consequently, we found that dexmedetomidine is 
effective in improving the fluctuations in blood pressure caused 
by anesthetics. In addition, fluctuations in blood pressure 
before and after endotracheal intubation were significantly 
minor compared to the control group, due to an increased 
blood pressure followed by biphasic changes. Nonetheless, we 
thought that maximal blood pressure showed no significant 
differences when compared to the control group. 

Dexmedetomidine can cause bradycardia and hypotension, 
according to Erkola et al. [27]. In their study the patients in the 
group injected with dexmedetomidine developed bradycardia 
more frequently than those of the group injected with 
midazolam. Keniya et al. [28] reported that the patients in the 
group injected with 1 ug/kg of dexmedetomidine received more 



treatments for bradycardia than patients in the control group. 
In this study however, incidents of bradycardia when the heart 
rate was reduce less than 50 times/min did not occur, and no 
patients required treatment. 

It has been reported that an increase of catecholamine, in 
cases of carrying out endotracheal intubation, varies depending 
on what kind of anesthetics are used. Misiolek et al. [29] found 
that propofol is more effective in inhibiting the reactions of 
catecholamines than thiopental, when they induced anesthesia. 

In this study, when we carried out endotracheal intubation, 
hemodynamic changes, after a pre-medication of dexmedeto- 
midine, showed no difference between the control groups. 
It is thought that propofol, which is effective in suppressing 
catecholamines, could play a variable role, but this study 
had its limitations in that we did not directly evaluate the 
catecholamines. In addition, Basar et al. [30] reported that 
the cardiac index decreased by 27.9% after an injection of 
dexmedetomidine (0.5 ug/kg). We assumed that more accurate 
result would be made if we evaluated the cardiac index or the 
cardiac output in our study. 

In conclusion, dexmedetomidine significantly decreased 
the heart rate, as did remifentanil, after we observed how 
dexmedetomidine (1 ug/kg) and remifentanil (1 ug/kg) affected 
the hemodynamic changes when compared with the control 
group in cases of endotracheal intubation. 

Therefore, maximal blood pressure in the groups injected 
with dexmedetomidine, immediately after the intubation, 
showed insignificant differences compared to the control group. 
However, we thought that this was caused by a significantly high 
blood pressure in group D, immediately before the intubation, 
while an upward fluctuation of blood pressure before and after 
the intubation in the D group was significantly minor when 
compared to the control group. When dexmedetomidine was 
used in the group within a normal range of blood pressure, it 
was effective in preventing complications, such as a decrease 
in blood pressure caused by anesthetics and reduced 
hemodynamic changes in the event of endotracheal intubation. 
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